Purification of an ultraviolet-inducible, damage-specific DNA-binding protein from primate cells.
A UV-inducible, damage-specific DNA-binding (DDB) protein with high affinity for double-stranded UV-irradiated DNA has been identified recently in monkey kidney (CV-1) cells (Hirschfeld, S., Levine, A. S., Ozato, K., and Protić, M. (1990) Mol. Cell. Biol. 10, 2041-2048). We have now purified the DDB protein from extracts of CV-1 cells using hydroxylapatite, phosphocellulose, Mono S, and DNA-affinity column chromatography. The DDB activity, either from mock-treated or UV-induced cells, is heterodisperse in column chromatography, and separation of three forms of the protein was obtained on a phosphocellulose column. Analysis of purified preparations by sodium dodecyl sulfate-polyacrylamide gel electrophoresis demonstrated that greater than 90% of all three forms is a protein of approximately 126 kDa. The size of the native DDB protein was deduced from gel filtration and native polyacrylamide gel electrophoresis to be approximately 210 kDa, which suggests that the native DDB protein in solution is a homodimer. Preparations of partially purified DDB protein from UV-treated cells have enhanced levels of DDB activity and the protein when compared with similar preparations from mock-treated cells. This damage-recognition protein, alone or in conjunction with other subunits, may be of general importance for the initial recognition of DNA damage in mammals.